Following classical fear conditioning, Ss were trained to jump a hurdle to escape the fear-eliciting stimuli. 2 groups were conditioned in the start box of the hurdle apparatus (Same CB) and 2 in a separate, but similar, conditioning box (Diff CB). Under each condition, 1 group had hurdle training after a 3-min., and the other, after a 24-hr., postconditioning delay. For the 2 Diff CB groups, hurdle training involved a generalized stimulus situation. All groups, except Group 3 min.-Diff CB, learned to jump the hurdle in 25 trials. The significant improvement in performance with an increase in postconditioning delay under the Diff CB, but not under the Same CB, condition was attributed to an increase in the strength of the fear response over time to generalized, but not to the original, stimuli.
In a recent acquired drive study, it was found that immediately following classical conditioning procedures in which a CS was paired with shock, 5s did not learn a hurdle-jumping response to escape the CS. If, however, a period of 24 hr. intervened between conditioning and hurdlejumping training, learning took place rapidly (McAllister & McAllister, 1962a) . Theoretically, fear as a response should be classically conditioned to the CS in the first phase of the experiment. 2 It has been demonstrated that the effective CS in this situation is a compound stimulus since fear is conditioned both to the discrete CS (light) and to the static cues of the conditioning box (McAllister & McAllister, 1962b) . such learning regardless of the length of the postconditioning delay, an explanation of the effect of this variable was sought. One of the procedures adopted for convenience was to condition 6s in a box which was a replica of the start box of the hurdle-jumping apparatus. To the extent that these boxes differed, hurdle jumping was conducted in a generalized stimulus situation. It is on this basis that an explanation of the previous results can be made. 8 Although not studied extensively, an effect of time on the slope of stimulus generalization gradients has been reported. For instance, Perkins and Weyant (1958) found that the running response to a food reward generalized between alleys of different colors to a greater extent after 1 wk. than after 1 min. If their finding applies to fear responses, the amount of fear elicited by the generalized stimuli in the start box of the hurdle apparatus might be inadequate to serve as the basis for learning immediately following conditioning. The increased amount of generalized fear expected after a delay interval might, however, be sufficient. The purpose of the present experiment was to test this interpretation of the effect of the postconditioning delay variable.
METHOD
Subjects and design.-Sixty-four female, naive, hooded rats, 91-129 days of age, from the colony maintained by the Psychology Department of Syracuse University, were used. Two additional 5s were discarded because of apparatus failure. The 5s were randomly paired and then the pair was assigned at random to one of two postconditioning delays. One 5 of each pair was randomly assigned to be conditioned in the start box of the hurdle-jumping apparatus in which they were later to be trained. The other S of the pair was conditioned in a shock box, different from, but similar to, the start box of the hurdle-jumping apparatus in which they were later trained. Thus, there were four groups: two in which the conditioning box was the same as the start box of the hurdle-jumping apparatus (Same CB) and two in which it was different (Diff CB). Under each condition one group was given hurdle-jumping training with a 3-min., and the other with a 24-hr., postconditioning delay.
Apparatus and procedure.-A hurdle-jumping apparatus and a conditioning box were used. The hurdle apparatus consisted of a start box and a safe box, each 9 J in. long X 4$ in. wide X 5 in. high, separated by a f-in. partition. Set in the partition, resting on a 2-in. high hurdle, was a guillotine door 2J in. wide X 3 in. high. The start box, painted white, had a grid floor; the gray safe box, a wooden floor, hinged so as to serve as a floor switch. Above each of the boxes was another box with an opal-glass bottom, which contained light sources for the CS and the intertrial illumination and also served as a cover. Although the conditioning box was constructed to be a replica of the start box of the hurdle apparatus, some differences were present. Those discernible to the human observer consisted of the visibility, through the grids, of a gray, wooden support at one end of the start box but not of the conditioning box and some variation in appearance between the guillotine door of the hurdle apparatus and the simulated door in the conditioning box. In addition, since the light sources did not pass through a perfectly diffusing medium, there may have been discriminable differences in the light patterns on the glass, although the illumination measured in each box was approximately the same.
The Ss were conditioned in pairs, one in the conditioning box and one in the start box of the hurdle apparatus. The boxes were wired in parallel. The CS, of 6-sec. duration, was an increase in illumination from 7 ft-c (intertrial illumination) to 1 IS ft-c. The UCS was a 2-sec. shock of 125 v. delivered to the grids successively at a rate of two impulses per grid per sec. through a 100,000-ohm resistance. Presentation of the UCS occurred 4 sec. following the onset of the CS, and both terminated simultaneously.
On each of the first 2 days of the experiment, all 5s were handled for 20 min. and were allowed to explore each side of the hurdle apparatus for 10 min. On the third day, 35 conditioning trials were administered with a 2-min. intertrial interval. Following conditioning, 5s were returned to their home cage for the postconditioning delay. Twenty-five hurdle-jumping trials were administered following the delay and again on the next day. These days will be referred to as Day 1 and Day 2 throughout the paper. Since 5s were run in pairs, the postconditioning delay for the first 5 of a pair was exact; for the second 5 the delay was lengthened by the time required for the first trial of the first 5 (a maximum of 110 sec.).
The hurdle-jumping trials were administered with a minimum intertrial interval of 30 sec. On each trial 5 was placed in the start box and 10 sec. later the CS was presented simultaneously with the raising of the guillotine door. Latency was measured with a Hunter Klockounter, in .01 sec., from the opening of the door to the depression of the floor switch in the safe box. After jumping, 5 remained in the safe box for 10 sec. and was then removed to a separate holding box for the intertrial interval. If no jump occurred within 60 sec., 5 was removed to the holding box and a 60-sec. latency recorded. On Day 2 if 5 did not jump within 60 see. on 10 consecutive trials, training was terminated, and 60-sec. latencies were recorded for the remaining trials.
Further details of the apparatus and general procedure are reported elsewhere (McAllister & McAllister, 1962a) .
RESULTS
In Fig. 1 superior to all other groups, but on Day 2 its performance is equaled by Group 3 min.-Same CB.
The data for the 2 hurdle-jumping days were analyzed separately in order to avoid contamination of the postconditioning delay variable by the further delay occurring after Day 1. A trend analysis of variance of the Day 1 data was computed, with Conditioning Box (Same CB or Diff CB), Postconditioning Delay (3 min. or 24 hr.), and Trial Blocks as the factors. A summary table of the analysis appears in the left portion of Table 1 . All factors except the triple interaction were significant. Because of the significant double interactions, the simple effects of the main factors were analyzed.
The interaction of the two between5s factors, Conditioning Box and Postconditioning Delay, is illustrated In Fig, 2 Trial Blocks 1-5 are plotted. Since the abscissa represents stimulus differences in the boxes used for conditioning, the curves plotted are stimulus generalization gradients. Although the exact shapes of the gradients are unknown, they are drawn as linear for simplicity. On the assumption that the relationship is monotonic, it is clear that the gradient is steeper with a 3-min. than with a 24-hr, postconditioning delay. Using the error term from the main analysis, t tests indicated a significant stimulus generalization decrement for the 3-min. condition, t (60) = 5.00, p < .001, but not for the 24-hr, condition, t (60) =• 1.17, p > .20. Also, there was a significant improvement in performance with the increase in postconditioning delay from 3 min. to 24 hr, when fear was conditioned in a box different from the start box of the hurdle-jumping apparatus, t (60) = 5.08, p < .001, but not when the same box was used, / (60) = 1.25, p > .20. A further analysis using only the data of Trial Block 5 yielded the same results except that the interaction term was significant at only the 6% level.
The stimulus dimension which underlies these generalization gradients consists in all likelihood of the several visual variations between the conditioning box and the start box of the hurdle-jumping apparatus. It might be thought that olfactory cues would be an important aspect of the stimulus complex to which fear was conditioned and, since different boxes were used, an important part of the generalization dimension. However, these cues were largely eliminated for all groups by the removal of the droppings from beneath the start box prior to hurdle jumping. That the remaining olfactory cues, those of the start box itself, did not importantly affect the results is indicated by a comparison of Group 3 min.-Same CB and the two 24-hr, groups. Such odor cues were not the same for these three groups because of differences in postconditioning delay and locus of conditioning, and yet they performed similarly. It will also be noted that recent odor cues were equal for the two 3-min. groups, as a result of running the 5s in pairs, but they performed differently. The argument that the lowered performance of Group 3 min.-Diff CB still may be due to the removal from the stimulus complex during hurdle jumping of S's own odor cues, which could be distinguished from those of another S, is also mitigated by the similarity in performance of the other three groups, for which this olfactory component of the stimulus complex obviously differed. Thus, it appears that olfactory cues do not contribute in any significant way to the results. The significant within-Ss interactions indicate that the trends of the performance curves on Day 1 depended upon both the Conditioning Box and the Delay variables. This conclusion is probably valid, because of the highly significant F values, despite the fact that the assumption of homogeneity of variance for the separate estimates of the within-Ss error term was not tenable according to Bartlett's test, x 2 (3) = 18.99, p < .001.
Because of the interactions, the effect of Trials was evaluated separately for each group using a Trials X «Ss analysis of variance. The increases in performance shown in the curves of Fig. 1 were found, by these analyses, to be significant (p < .001) for all groups except Group 3 min.-Diff CB (p > .10).
The Day 2 data were analyzed with a trend analysis of variance in the same manner as for Day 1. A summary of the analysis appears in the right portion of Table 1 . Of the between-Ss factors, only the Conditioning Box main effect was significant. As may be seen in Fig. 1 , the Same CB groups were superior to the Diff CB groups. Although a plot of the grand means on Day 1 for the several groups yielded stimulus generalization curves similar to those of Day 1, as seen in Fig. 2 , the interaction term did not reach a satisfactory level of significance. Of the within-Ss effects, Trials, and also its interaction with Delay, were significant. Further analyses, using the error term from the main analysis, indicated a significant Trials effect for the 3-min. condition, F (4, 240) = 5.10, p < .001, but not for the 24-hr, condition, F (4,240) = .80, p > .20. As may be seen in Fig. 1 , the performance of each 3-min. group improved over trials while that of each 24-hr, group remained at about the same level.
DISCUSSION
The finding that postconditioning delay is an important variable affecting hurdle-jumping performance when different apparatus are used for conditioning and hurdle jumping is consistent with the hypothesis that the strength of the fear response to generalized stimuli increases over time. Thus, the failure to find learning of hurdle jumping immediately following conditioning in a previous study (McAllister & McAllister, 1962a ) and in Group 3 min.-Diff CB of this experiment can be attributed to a stimulus generalization decrement of fear. The rapid learning which was found after a postconditioning delay of 24 hr. in the previous experiment and in Group 24 hr.-Diff CB of this study can be accounted for by the flattening of the stimulus generalization gradient of fear with time.
An alternative hypothesis might be proposed to account for the results without positing an increase in the fear response over time. During conditioning some other response (e.g., crouching) may have been learned to the stimuli of the situation and, when elicited during hurdle training, may have interfered with the learning of the hurdle-jumping response. With the further assumption that such a response decreases in strength with time, the difference in performance of the two Diff CB groups could be explained. However, such an explanation would predict a depression in the performance of Group 3 min.-Same CB also since the competing response should be elicited maximally in the situation in which it was originally learned. Since such a result was not obtained, the hypothesis is not convincing. Also, overt responses, which potentially could compete with hurdle jumping, were not observed to occur with any consistency.
Accepting, then, the hypothesis that the generalization gradient of fear flattens with time because of an increase in the fear response to generalized stimuli, there remains the question of why such a change should occur. Interpretations based simply on an increase in fear with time such as an incubation or consolidation of fear hypothesis (e.g., Bindra & Cameron, 1953) are not cogent since an increased response strength to the original, as well as to the generalized, stimuli would be predicted. This criti-cism applies also to explanations postulating a change over time of processes competing with the fear response or inhibiting it as well as to the notion that an increase in the strength of an emotional response with time is due to the loss of the adaptation of that response (Golin, 1961) .
Any satisfactory explanation of the present data requires a provision for the differential effect of postconditioning delay along the stimulus dimension. One such interpretation assumes that the psychophysical scaling of the stimulus dimension would result in a different number of jnd's for the two delay conditions. If the procedures used in the scaling involved a short delay between presentations of the comparison stimuli, presumably more jnd's would result than with a longer delay. Thus, in the present study the original and generalized stimuli would be discriminable (separated by many jnd's) immediately following conditioning but not discriminable (separated by few, if any, jnd's) after la delay. As a consequence, little fear would be elicited by the generalized stimuli in the 3-min. condition but would be ^trongly elicited in the 24-hr, condition. Although this explanation is ccjnsistent with the data, it remains circulair in the absence of independent evidence of the postulated difference in the ipsychophysical scale. ] In spite of the lack of a satisfactory theoretical explanation, the empirical phenomenon would seem to have applicability to a variety of situations involving the use of generalized stimuli coupled with a temporal variable. To date, evidence for the flattening of the stimulus generalization gradient with time has, in addition to the present study, been reported in two quite dissimilar situations: one employing the running response in rats (Perkins & Weyant, 1958) and the other, the pecking response in pigeons (Thomas & Lopez, 1962) . Both studies utilized responses learned on the basis of an appetitive need in contrast to the acquired need used in this experiment. In addition, the data of Mednick (1957) provide suggestive evidence for the same phenomenon with secondary generalization.
In one respect the present results differ from those of Perkins and Weyant and of Thomas and Lopez. Both of those studies reported a decrease over time in response strength to the training stimulus, although in the former study it was not significant, In contrast, an increase was found in this study. Although not significant, it should, perhaps, be given some consideration because of the findings on the second day of hurdle jumping. The performance of Group 3 min.-Same CB improved significantly on Day 2, after a 24-hr, delay, to equal that of Group 24 hr.-Same CB whose performance remained at about the same level as at the end of Day 1. Thus, in the present situation, it might be premature to dismiss the possibility that an increase in the strength of the fear response can occur over time even in the absence of stimulus generalization. If future research should indicate that such is the case, some of the explanations dismissed above might become plausible unless it is found that the differential effect of delay on responses to original and generalized stimuli still remains.
A question might be raised concerning the relatively poor performance on both days of hurdle jumping of Group 3 min.-Diff CB. The failure of that group to learn on Day 1 might be attributed to the absence of fear. However, if that is the reason, it would be expected on the basis of the present results that on Day 2, after the 24-hr, rest permitted an increase in the strength of the generalized fear response, performance would be comparable to that of Group 24 hr.-Diff CB on Day 1. Although the 3-min. group did learn on the second day, it was at a slower rate. The explanation of this result is likely that some fear, but not a sufficient amount to serve as the basis for the learning of hurdle jumping, was elicited on Day 1 and was extinguished as a result of the repeated exposures to the stimulus complex in the absence of shock. As a result, the amount of fear available on Day 2 was lessened and, hence, the learning was poorer.
